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Introduction

The Foundations Project is a State of Minnesota multi-agency collaborative project developed to
fecilitate the access to environmenta and natura resources data and information on the World Wide
Web through the Project’ s Bridges Sear ch Interface. Project leaders devel oped metadata

cata oging guiddlines and other searching aids designed to be intuitive and easy to use for both
specidigts and non-specidists. Project staff and agency participants trained by project staff have added
metadata (specid HTML search tags) to electronic data and information resources including web
pages, PDF documents, tabular data and geographic data. Advanced search and retrieva techniques
that integrate access to this information across agency websites have aso been designed. The search
engine used is the Ultraseek engine developed by Infoseek.

Usability - Definition

The usability of an interface isameasure of the effectiveness, efficiency and satisfaction with which
specified users can achieve specific goasin aparticular environment with that interface (1S0).

Usahility testing of Bridges search interface involved developing the plan, designing the necessary
materids, finding participants, choosing the tet sites, etc. Findly, dl tests conducted were satistically
andyzed to find what search strategies the public at large uses and, secondarily, the effect of metadata
in efficient retrieval.

Plan for Usability Testing

Goal

To gather information on the ease and comfort level of searchers on Bridges, as well as successful and
unsuccessful srategies used for searching governmenta and environmenta information on the Bridges
webste. An additiona goal: to determine how metadata affects search results. Each page with correct
answers to the questions contained Dublin Core metadata.

Procedure
Cresting questions from information on severd Minnesota state agency websites on Bridges and doing
preliminary teting to determine the location of answers and the leve of difficulty in finding them.

Delinesting what’ s needed for the successful completion of the task:

1. Retrieva of the specific page determined to have the right information.
2. Documenting search strategy or strategies used to search:



Keywords
Boolean

Naturd language
Quotation marks, truncation, etc.

oo oo

3. Determining if the pages retrieved were rlevant?, plus the number of relevant pages.
4. Discovering strategies most often used to find answers to a question.

5. Congdering the time taken to answer each query and the overdl test. Establishing benchmarks that
represent either the average or maximum time to perform the task.

Data Collection Method
The form used to collect data is attached (Appendix D). The datawas collected manudly. A
stopwatch was used to monitor time.

Participants were asked to locate the specific Ste where the answer to each question could be found.
While they were doing this task, test monitors transcribed the search terms used and strategy or
strategies used.

Settings

Observer j
N

O Participant

Figure 1

Test-Monitor

Participants

Participants included a pilot searcher, two searchers from the Minnesota Department of Natural
Resources familiar with web searching, one person with some background in this type of discovery
from the Universty of Minnesota, and two with very little searching experience from the College of S.
Catherine. A brief user profile questionnaire was developed to determine the skill levels of participants.

! Relevant: Any document which on basis of the information it conveys is considered related to your
question even if the information is outdated or already familiar to you.
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Conducting the Test

Nine questions were created from severd Minnesota State Agency home pages and websites on the
Bridges website. Preliminary testing was done to determine where answers could be found and how
difficult they wereto locate. A page of unanswered search queries for each participant was prepared,
aswell as apage listing queries and the correct URL for each one. Thisdlowed researchersto judge
the reiability of answersfound by participants. A five-minute time limit was imposed, due to time
congraints in the computer |ab and to maintain control of the test. If a question remained unansvered
after five minutes the participant would be told to move on.

At the testing Site (Settings as per Figure - 1), participants were introduced to the two researchers who
would be working with them. One person acted as the test observer, timing the participants as they
worked on each question, recording the number of hits for each question and observing their behavior
and body language. The other researcher, the test monitor, recorded strategies used by the participants
to find answers and noted whether the question was answered. (Note: one person was tested off-site
by a angle researcher usng consstent methods.)

Prior to the start of the timed study, each participant was briefed on the Foundations Project and the
purpose of the study (Appendix B) and then filled out a pre-test survey (Appendix C) to determine
their level of experience in online searching and using the Internet.

Each participant was tested singly, while being observed by the two researchers. Seated at a computer
with the Bridges website dready up, each was handed the questions (Appendix E) and told to begin.
During testing, researchers observed quietly, without speaking or offering suggestions. The post-test
questionnaire (Appendix F) was given to each participant after they completed their te<t.
Recommendations for changes to the Bridge Ste were dso a part of thisingrument.

Observations

Mogt participants had success in searching the Bridges site. Only one had difficulty. Search times
tended to decrease as users became more familiar with the Bridges site. Each participant’ s average
time per question was well under the five-minute limit, with a minimum average time of .56 seconds and
maximum of 4.16 minutes.

Most participants found the correct site promptly and easily. Only one user opted to take multiple
searches for each question. 1t should be noted as well that this person also had the lowest success rate,
which would indicate more a problem of the his skill level and search techniques than the Bridges Site
itself. In addition, one person found the wording of the questions to be a problem and commented on
thisin her evaluation.

Even when multiple hits resulted (and this was quite common, a fact commented on by a user), most
participants found the correct Site near the top of the list of Stes or by areasonable amount of scrolling.



Thisindicates that the addition of keywords and metadata weighted these sites toward the top of long
ligs of hits. Tota number of hits per participant varied greetly, with an average low per question of
461.4 and ahigh of 15,607. Varying search Strategies were used by participants: keyword was the
most common (52%), followed by Boolean (42%), then related topics suggested via the Content
Classfication Engine (CCE) (4%), naturd language (1%) and quoted phrases (1%).

Participants, for the most part, seemed comfortable using the Bridges website and said so on the post-
test questionnaire. Most displayed some nervousness at the beginning of their test, by stting forward on
their chairs, putting fingers near mouths, toying with their hair, etc. With each new question participants
tended to relax. All but onetook their timeto go over thelist of hitsthey had, examining the
description before clicking on the link that led them to Stes that would answer their questions.

Analysisof the Test Data

The data collected during the test was entered in an Excel spreadsheet. The statisticd andysis of the
datawas performed using SY STAT 8.0 software developed by SPSS Inc.

Usahility Study Statistics Summary - Table 1

No. of Hits QAns |Time
Tester Tries Srategies (Avg.) (%) (Avg.)
Natural
Keywd. | Lang. | CCE |Boolean| Quotes
DNR-1 10 9 1 0 0 0 1114.6 100 0.56
DNR-2 18 15 0 3 0 0 No data 72 2.24
CSC-1 43 18 0 1 24 0 588.9 33.3 4.16
PILOT 11 7 1 0 1 6162 73 1.01
CSC-2 9 0 0 5 0 461.4 100 1.18
UMN. 10 0 0 0 10 0 15607 80 248
Totals 101 53 1 4 42 1 |23,933.90 11.63
Percent 53% 1% 4% 42% 1%
Average | 16.6 8.8 0.3 0.7 7.0 0.2 | 4786.78 | 76.38 1.93
Sandard
Deviation | 13.2 6.7 0.5 1.2 9.1 04 64959 | 24.6 1.3
Highest 43 18 1 4 24 1 15,607 100 4.16
Lowest 9 0 0 0 0 0 461.5 33.3 0.56




The average time taken by the group to complete the tasks was 1.93 minutes. Thisis much less than
the benchmark time of 5 minutes. It reflects that the overal ste usability of the group was good.

Range (highest and lowest) of completion timeis4.16 and 0.56. This statistics implies that some
performers viewed the task in an aberrant way or Smply lacked needed skills.

The mean time of 1.93 minutes and standard deviation of 1.3 minutes reflects atightly clustered
distribution around the mean, which implies that users performed very smilarly to each other.
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Thissummary of gatistica data was computed by gathering test data for each participant and merging it
into asnglefile (Appendix A - Table 2). The vaues thus found were plotted usng SPSS into
hisograms. Thisimmediately highlighted the trends and patterns of searching among different
participants.

The bar chart in Figure 2 shows that Keyword searching is the most popular search strategy. Boolean
searching is the next most popular strategy. Using the related topics suggested via CCE (Classification
Content Engine developed by Foundations Project) is aso an option used by some. Usage of Natura
Language or Quotation marks seemsto be the least used search Strategy.
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After completion of the above analysis we aso compared which strategy pulled up relevant pages and
how many times. The bar chart (Figure 3) illustrates that the Boolean strategy did not retrieve relevant
documents about four times but did retrieve the relevant documents about 16 times. Use of keywords
did not retrieve relevant items six times, however it did retrieve relevant items about 28 times. Natura
language, CCE and quotation marks were seldom used — only once or twice by afew people.

These graphs were produced using SPSS software. The data from the merged file in Table 2 was used
to check relevancy.

Findings and Recommendations

Useful information was discovered through observations of the test observers, aswdl asthe answvers
from post-test questionnaires given the participants and their comments. (Note: a post-test
guestionnaire was not received from the participant who tested off-gte; nonetheless, brief comments
from her were obtained.) Mogt searchers were comfortable with keyword searching and the more
advanced Boolean, while opinions on using CCE were mixed: two participants ranked CCE easy to
use, two were less enthusiagtic and one abstained from answering. Interestingly, the searcher who had
trouble with the wording of questions expressed interest in CCE. In more detail, usng CCE was
gpotty: while the more experienced searchers had some success using this search strategy (knowing, for
ingance, which Minnesota state agency would be likely to offer the necessary information), those with
less experience seemed confused by it. Also, while Boolean searching was popular, one user had
trouble with there being nothing in Bridges stating that its operators must be capitaized or symbolized.



The least experienced searcher indicated frustration with the hits he received using Boolean as well,
commenting negetively on their high number.

As mentioned, the advanced search screen was used by only one participant. Nonetheless, her
searches were accurate and expedient. To acquaint more users with this screen, perhaps the advanced
search link should made more obvious. It should be noted aswell that those searchers who chiefly
used keyword searching had good success percentages. Thisis very postive, consdering that
inexperienced users would more likely use keywords.

Overdl the Bridges search site performs very well. Most users were able to perform tasks successfully
without any assstance.

Keyword searching seems to be the most used strategy providing accurate results. Success of Boolean
search strategy depends on the background of the user and his’her approach to the problem. Use of
CCE isan option used by some. The use of naturd language and quotation marksisrare.

It is suggested that CCE occupy less space while displaying search results. To this end we have made
each reevant topic on CCE display on asingleline. CCE would be better utilized if linksto dl themain
subject categories gppear on the Bridges home page. Some ingtructions on basi ¢/advanced searching
could aso be made available on the home page.
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Usability Study Test Data- Table 2

Appendix A

Tester Question Strategy Hits Q_Ans Time
DNR-1 1 Keyword 17005 Yes 15
DNR-1 2 Nat lang 18441 Yes 0.2
DNR-1 3 Keyword 4673 Yes 0.3
DNR-1 4 Keyword 1227 Yes 025
DNR-1 5 Keyword 17421 Yes 0
DNR-1 5 Keyword 12337 Yes 1
DNR-1 6 Keyword 15524 Yes 13
DNR-1 7 Keyword 7104 Yes 0.2
DNR-1 8 Keyword 1774 Yes 0.2
DNR-1 9 Keyword 15640 Yes 01
CSC-2 1 Keyword 88 Yes 3
CSC-2 2 Keyword 1226 Yes 045
CSC-2 3 Keyword 578 Yes 25
CSC-2 4 Keyword 282 Yes 0.15
CSC-2 5 Boolean 163 Yes 0.3
CSC-2 6 Boolean 1091 Yes 0.3
CSC-2 7 Boolean 563 Yes 35
CSC-2 8 Boolean 62 Yes 0.3
CSC-2 9 Boolean 100 Yes 015
DNR-2 1 Keyword 17000 Yes 117
DNR-2 2 Keyword Yes 214
DNR-2 2 Keyword

DNR-2 2 CCE

DNR-2 3 Keyword Yes 4.05
DNR-2 3 Keyword

DNR-2 3 CCE

DNR-2 4 Keyword No 5
DNR-2 4 Keyword

DNR-2 4 Keyword

DNR-2 5 Keyword Yes 105
DNR-2 6 Keyword Yes 4.13
DNR-2 6 Keyword

DNR-2 6 Keyword

DNR-2 7 Keyword Yes 111
DNR-2 7 CCE

DNR-2 8 Keyword Yes 0.26
DNR-2 9 Keyword Yes 1.26
PILOT 1 Keyword 415 Yes 0.3
PILOT 2 Boolean 0 Yes 2
PILOT 3 Keyword 0 Yes 0.3
PILOT 4 Keyword 1837 No 5
PILOT 4 Keyword 18853 76
PILOT 5 Boolean 18842 Yes 0.2
PILOT 5 Quotes 0
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PILOT 6 Keyword 3919 Yes 13
PILOT 7 Keyword 2933 Yes 1
PILOT 8 Boolean 18511 Yes 2
PILOT 9 Keyword 2682 Yes 01
CSsC-1 1 Keyword 7229 Yes 1
CSC-1 2 Boolean 2 No 4
CSC-1 2 Boolean 52

CSC-1 2 Boolean 3

CSsC-1 2 Boolean 1

CSC-1 3 Keyword 362 No 5
CSC-1 3 Boolean 5

CSC-1 3 Boolean 0

CSC-1 3 Boolean 8

CSC-1 3 Boolean 26

CSC-1 3 Keyword 2

CSC-1 4 Keyword 8 No 5
CSsC-1 4 CCE 5

CSC-1 4 Boolean 8

CsC-1 4 Keyword 26

CSC-1 4 Boolean 2

CSsC-1 5 Keyword 0 No 5
CSC-1 5 Boolean 3

CSC-1 5 Keyword 5284

CSC-1 5 Boolean 356

CSsC-1 5 Boolean 3

CSC-1 5 Keyword 412

CSC-1 6 Keyword 5284 Yes 25
CSC-1 7 Boolean 0 No 5
CSC-1 7 Keyword 72

CSC-1 7 Boolean 0

CsC-1 7 Boolean 7

CSC-1 7 Keyword 6

CSC-1 7 Keyword 79

CSC-1 7 Boolean 1

CSC-1 7 Boolean 13

CSC-1 8 Boolean 3 Yes 5
CSC-1 8 Keyword 18

CSC-1 8 Boolean 0

CSC-1 8 Boolean 1

CSC-1 9 Keyword 0 No 5
CSC-1 9 Boolean 0

CSC-1 9 Keyword 440

CSC-1 9 Keyword 16

CSC-1 9 Boolean 5778

CSC-1 9 Boolean 107

CSC-1 9 Keyword 440

CSC-1 9 Keyword 1620

UMN 1 Boolean 28 Yes 15
UMN 2 Boolean 17777.00 Yes 3
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UMN 3 Boolean 18086.00 Yes 3
UMN 4 Boolean 17354.00 Yes 4
UMN 5 Boolean 17688.00 Yes 0.3
UMN 6 Boolean 18115.00 No 5
UMN 6 Boolean 17791.00 Yes
UMN 7 Boolean 18019.00 Yes 0.3
UMN 8 Boolean No 5
UMN 9 Boolean Yes 0.3
Individua Test Report -1
Tester Q# Strategy Hit Number Q _Ans Time
DNR-1 1 Keyword 17,005 Yes 15
2 Natural language 18441 Yes 0.2
3 Keyword 4,673 Yes 03
4 Keyword 1,227 Yes 0.25
5 Keyword 17421 Yes 0
5 Keyword 12,337 Yes 1
6 Keyword 15524 Yes 13
7 Keyword 7,104 Yes 0.2
8 Keyword 1,774 Yes 0.2
9 Keyword 15640 Yes 01
5.05
10 Totd 9 Keyword 1114.6 Average 100% .56 Ave
1 Natural Language
90% Keyword
10% Natural Language
Individua Test Report - 2
Tester | Question Strategy Hits Question Answered Time
DNR-2 1 Keyword 17,000 Yes 117
2 Keyword Yes 214
2 Keyword
2 CCE
3 Keyword Yes 4.05
3 Keyword
3 CCE
4 Keyword No 5
4 Keyword
4 Keyword
5 Keyword Yes 105
6 Keyword Yes 413
6 Keyword
6 Keyword
7 Keyword Yes 111
7 CCE
8 Keyword Yes 0.26
9 Keyword Yes 1.26

App.
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18 Total 15 Keyword *no data 72% 2.24 Ave
3CCE
83% Keyword
17% CCE
Individual Test Report - 3

Tester | Question Strategy Hit Number Question Answer ed Time

CSC-1 1 Keyword 7229 Yes 1
2 Boolean 2 No 4
2 Boolean 52
2 Boolean 3
2 Boolean 1
3 Keyword 362 No 5
3 Boolean 5
3 Boolean 0
3 Boolean 8
3 Boolean 26
3 Keyword 2
4 Keyword 8 No 5
4 CCE 5
4 Boolean 8
4 Keyword 26
4 Boolean 2
5 Keyword 0 No 5
5 Boolean 3
5 Keyword 5284
5 Boolean 356
5 Boolean 3
5 Keyword 412
6 Keyword 5284 Yes 25
7 Boolean 0 No 5
7 Keyword 72
7 Boolean 0
7 Boolean 7
7 Keyword 6
7 Keyword 79
7 Boolean 1
7 Boolean 13
8 Boolean 3 Yes 5
8 Keyword 18
8 Boolean 0
8 Boolean 1
9 Keyword 0 No 5
9 Boolean 0
9 Keyword 440
9 Keyword 16
9 Boolean 5778
9 Boolean 107
9 Keyword 440
9 Keyword 1620

43 Total 24 Boolean 588.9 Average 33.30% 4.16 Average
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Time

18 Keyword

1CCE

55% Boolean

41% Keyword

4.3% CCE

Individua Test Report - 4

Tester| Question Strategy Hit Number | Question Answered Time
PILOT 1 Keyword 415 Yes 0.3
2 Boolean 0 Yes 2
3 Keyword 0 Yes 0.3
4 Keyword 1837 No 5
4 Keyword 18853 7.6
5 Boolean 18842 Yes 0.2
5 Quotes 0
6 Keyword 3919 Yes 13
7 Keyword 2933 Yes 1
8 Boolean 18511 Yes 2
9 Keyword 2682 Yes 0.1
122
11 Tota 7 Keyword 6162 Average 73% 1.01 Average Time
3 Boolean
1 Quotes
63% Keyword
27% Boolean
9% Quotes
Individua Test Report - 5
Tester | Question Strategy Hit Number Question Answered Time
CSC-2 1 Keyword 88 Yes 3
2 Keyword 1226 Yes 0.45
3 Keyword 578 Yes 25
4 Keyword 282 Yes 015
5 Boolean 163 Yes 0.3
6 Boolean 1091 Yes 0.3
7 Boolean 563 Yes 35
8 Boolean 62 Yes 0.3
9 Boolean 100 Yes 0.15
9 Total 5 Boolean 461.4 Average 100% 1.18 Average Time
4 Keyword
44% Keyword
56% Boolean
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Individual Test Report - 6

Tester | Question Strategy Hit Number Question Answer ed Time
UMN 1 Boolean 28 Yes 15
2 Boolean 17,777 Yes 3
3 Boolean 18,086 Yes 3
4 Boolean 17,34 Yes 4
5 Boolean 17,688 Yes 0.3
6 Boolean 18,115 No 5
6 Boolean 17,791 Yes
7 Boolean 18,019 Yes 0.3
8 Boolean No 5
9 Boolean Yes 0.3
10total 10 Boolean 15607 Average 80% 2.48 Average
Time
100% Boolean
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Appendix B
Orientation Script for Usability Study

Hi, my nameis . I'll be working with you in today’s sesson. Let me teke afew minutes
and give you some information about what we' |l be doing today. Before we begin, we' d like you to
take amoment and fill out a pre-test questionnaire. Thiswill give us some background on your Internet
searching experiences and skills. When we' re done there, will be a post-test questionnaire as well.
We |l talk more about that later.

The purpose of this sudy isto look a how people search for information on the Internet, in particular
government or environmentd information. This research is part of the Foundation Project’s Bridges
Search Interface. Bridges spiders about 13 Minnesota State agencies that deal with environment
related data. A large part of what we're doing involves adding atype of metadata, caled Dublin Core,
to the HTML headers of webste and other pages of these agencies. Simply put, metadata is data
about data. Library catalogs, for example, are akind of metadata. We expect adding metadata to
webste will alow more efficient and accurate retrieva of web documents.

To hdlp us determine this, we want to know more about how people look for information on the
Internet, and see if metadanguage helps. That’swhy you're here. What we'll do is give you a series of
questions that have answers on Minnesota State agency website or pages. We'd like you to try to
answer them as best you can by finding the appropriate website or pages.

Remember, while you're working on a question thet there is more than one way to find the answer. If
you don't find what you' re looking for, try usng a different strategy or method. Also, often linksto a
page will bring you to a place that will have the answer to a question.

When you're finished with everything, we ll talk abit. We're very interested in what you thought about
the tools you used in searching, your methods, the searches themselves and your results. Thanks alot

for participating.
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Appendix C

Background/Pretest Questionnaire

Name:
Address:
Phone Number:
I nternet searching background:
Search engines used:
Indexes (such as Y ahoo) used:

Strategig(s) used (naturd language, keywords, Boolean, etc.):

App. 9



Appendix D

Test Monitor's Name Participant’s Name
Q# Strategy (include search terms used) # of Question Time Comments
Hit Answered?
S (Yes/No)
Natural Language Boolean Thesaurus Quotes, truncation,
etc.

Test Observer's Name

App. 10



Appendix E

Task Quedtions

. Find information about the Department of Hedlth's Diabetes Program.

. Find information about health risks associated with lead in well weter.

. Find information about locating land to hunt in Minnesota,

. Find which Minnesota lakes walleye is native to.

. Find a page that gives Minnesota s transportation budget for 1997.

. What is the fax number for the Rochester office of the DOT?

. Find information about starting your own food busnessin Minnesota

. Locate amap that shows serious juvenile crimes by county in Minnesota for 1994.

. Find aste that gives bus routes to and from the University of Minnesota

App. 11



Appendix F
Post Test Questionnaire
Name:

1.  Which search strategy worked best for you in searching from with the Bridges Ste?
a. Naturd language

Keyword

Boolean

Quotes

Related topics [CCE]

® oo

2. Raeyour levd of comfort with each search strategy (ignore those you didn’t use). 1 would be

least comfortable; 10 would be most.

Nat. language 1
Keyword 1
Boolean 1
Quotes, etc. 1
Related topics 1
[CCE]

NN NRN
W wwww
A BB
g g gl ool
o000 o0o
~N NN NN
0 0 0 O 0
© © © © ©

3. What do you like the best about searching on the Bridges site”?

4. What did you like the least about searching on the Bridges site?

5. If you could change any aspect(s) of the Bridges site, what would it be?

6. Circle the number that best describes your searching experience using the Bridges Site.

| can alwaysfind what | want | can never find what | want
1 2 3 4 5 6 7 8 9 10

7. Please add any comments that would help us eva uate the Bridges Site.

App. 12
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